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ential rones was attribuoted o the differencs In metenrological conditions, particularly
wind direction, between the observatories. At the Yana observatory, west-northwest winds
- {Fig, 3, and o woresudt the conventrations tnthe cast-southeast
i souree, whitch is the residential zong shown in Fig. 4, were estimated
Fag 3L

avenunted for more than 3

=

area frovn the e
tobe high. Abthe Kudamaisy ohﬁm vatory, east-northeast winds accounted for 23
In this case, Ld-dicxane was ransporied mainhy westward from the emissiog source, that
15, trwards ihf*« sea. Therefore, the maximum concentrations in the residential zone wsing the
data from the Yanal obsservatory were estimated 1o be higher than those with the data ot the
Baodmmnaiey i}i.’smf VALY,

For people Hving near Plant 4, ih xposure o Dd-dioxane was cadoulaed o be 1.5-82.5
gfd v o the basis of the estl m?{% maxirnum concentration in the residential zong

Ti%‘;i 3, human hody welght of | is%«a and the inhalaion rate of 15 m'/day.
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Inthe oase of 3 Someter (10amete) sk, the makhmum ermceniration ustog e data from
the Fuloude observagory s 26-Told (9-00ld) Bigher than that bo the restdential zone puing the
sarne dits. The madinum conesnbation accorciing tothe Omaeraki observatory ot s 17 nid
{5-fold) higher than that in the residential zone using the same dats. Because southerly winds
were vare at hoth observatories (Flg, 5)a smalbamount of 14-dhoxane was ranspovied north,
The residential zone was assumed 10 be ‘iwu‘éd in the northers part of this area, The
maximim concentration in the residentad vone, theretore, was estimaded 10 be lower than
the uncomditions) magimom concentraiion
For people Bving near Plant B, the exposure to T d-dioxane was caleulated 1o be B8-1.0
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3. Summary of Hazard Assessment

Altho gh L A-dicxane has been reporied to cause mali gsmm zHnOrs i more than ong
antmal species, there 1 nsufficient evidence for it i hrsans avcording 1o
th *wazi;s S hurnan studies, Avastlable genotosicity %’i'iﬁiﬁiﬁ-% mmm e that there 18 no clear

svidence of direct genotoxicity of Ld-dioxane and it metabolites. There s evidencs o
suggest that the carvinog n,»z.y.m- of Ta-dionane may be associated with Gusue darmage due
o cviotoxic effeets followed by inorgased coll ;‘)rz:sﬁimmuim. }“%; concentration of 14
divxane it the blood inoreased 0 2 non-linear fastion. In addition, o quantitative evaluation
o dedioxane snd i3 metabolites in the targer organs of rats and humans using the
Physiologieally Based Pharmecokinetic Moded bas strongly suggesied that the concentra-
gon of 1 A-diokane in the liver ncreased non-Hoearly due to metabolio saturdion Thus,
the most likely carcipogesie mechanism i 8 nomegenatonic one through repeated cell
proliferation indured by cvtotoxic offects caused by the substance 9% According o the
shove information, we croploved the thrsshold ap ;33 ol for the guantitative assesssent of
d-diosane cucinogonicity i human, The oral NOAEL was detwrmised w be 10 mgfhyf
day avcording to two oral carcinogenicity studies in rats A

S The inhalatory WOA
repovted inan animal study was 400 mpfm (experimental condition: 7 hdday and § dayy/
week 1. The value was adjusted fo the continuous exposure situation (24 hiday and 7 days/
week) o petthe inhadgtory NOAEL in the genernl '*izm)a?};am erviromnent; B3 mglor (=
a‘%{}%} mghm’ X 724« 507y This vorrespon a§.4§ > mgfkefda xposure hased on the human
sight 0:% 50 kg and the inhalation rade of 18 ;‘ﬁ“{%’«w, ";{'ha\: npceriainty factor was sel
= L0 Dnterspesies variability] = 10 Dngertndividual vartability] » 10 {romor

a“z»e:ma*i:
4, Bisk Assesoment with MOE

4.1 Use of consumer producy

in the assessment of risk from the wse of consumer pi"{“’.’{"iiii’f*: thee 935 percentile of
gxposre was compared to the NOAEL s the worst-case scenario, The MU%J caloukited on
the 5‘3( wais of the thalation exposure and the inhalatory NOAEBL was 25 [ 3w
17 uefkpiday] = 396,800, where the denominator wis the sum of 95% percentile ss for the

&.}:s-&“i?ﬂ‘ tion of zr-émitamt;n azxgmama; %‘ i f}“se pse ot abazzipma ax zd efi wwm h ng 33{‘4233{3‘4 {} able

To assews the sk from dermal exposurg, we substituted oral NODABL,
dermal MOAEL, because we could not soguire the latter in the havard s
calculated on the basis of the dermad exposure and the oral NOAEBL was "’*‘}i
OO Tugdhadday ] = 263,200, where the denowmingior was the sum of 980
the distribution of dermal exposure from the use of sharmpoos and dishwashing iiqms;;?s {Table
33 The MOE far oxconded the uncertainty Tactor of 1,000, We therefore concluded that thers
i ey significant health nisk frowm dermal exposare o Ld-lioxane through the use of
cosiner products.
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However, we conclude that 1t i not nevessary for Plant A to stop the use of § d-dionane
immadi:«miw armd that medinm- o long-term emission redoction measures should be

suffient The reasons are as follows, The MOEs are at most 4 or 13 of the uncenainty
factor de xmtemn» ryative assumptions ahout the meteorological conditions, the height of
Pt

the stack, and the uncertainty factor, Moreover, the length of time during swhich resic
near Plant A have been inhaling the air with high 1 4-doxane concentration 18
vears, hecause it s noly recently that the plast began to use the substanice, The NOAL
the other hand, was ohraned from the vesults of animad saperiments to test the effectod
chronic {therefors, lifetime) exposere. Tnaddition, the laest PRTR wurvey results i 2003
showed thet the emission of Td-dioxane from Plant A deamatioally decreased. The present
health tisk of Ld-dioxane exposure for residenis near the plant, therefore, Is expeoted 1o be

fopaer,

. 53T%

5.2 Estimation of concentration with METI-LIS

In the estimation vsing METE-LIS of the concemtrations of LA-dioxane i the atimosphere
Ay }a“szizwa.,mms;'ss plants, we used the meteorologioal d;«am at cibg smm;' %}mzt 15 ki
plant as a second-best approximation, becawse no meteorciogical dats was
s themselves, As Table 4 shows, %haz extimated concenirations in the
smw»;zm% zome were sirongly influenced by the assumed meteorological conditions. Fihe
setsal meteorological conditions immediately around the plants are sufficiently dif
from the assumptions, the estimated concontrations cannot be used, even a5 a rough
approximation. 1 s therefore fraportant to keep 1o mind the dependence of the estimated
exposure using conventrations projected by METE-LIS oo the assumptions mads abowt

{ spieal conditions, partoulerly I the residential zone 5 located 1 g specific
rom the stwee.

pove4

o

dirgction

53 Ld-BHovane in AE-bused consumer products

In contrast to the resuliv of this gludy. 1 A-doxane was detected from AB-hased
consumer products in s previous study.™ There are two explanations for this, Firsy, ethylene
sxide was polvmerized under scidic conditions b the time when the previous study was
published. Scoond, the AE-based products analyesd i the provious study also contained
AES a6 an inpredient, without any labeling. However, we cannot venfy the explanations
beeguse the previogs study did not report the specific namis of the products,

psure from use of conswmer pi (‘tgié’( 13

in the estimation of exposure from the use of consumer products, becatse the infonma-
'iiégm was not avatlable, the volume of sales of vach consurrer product was assuned f by the
snme, [T we could take into acoount the volume of sales, the estimated fnterindividual
vsar.sab;é.ity of exposure would better reflect the actual exposure status. For tustance, i g
praduct the concentration of which i 31 mgfg sells well und other products do nol, many
pecple will use the high-Ld-dlorane-conceniration product, 5o the actual exposure from
commumer products will be higher than the estimate in § 2, Wl 1 d~Brmascnageniyaion
pyoducts dominated the market, the actual exposure would be lower
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